# 




Aspartate 

kinase 

( 

Aspartale- 
v semialdehyde 
dehydrogenase 
(a^d) 

Oiffydrodi- 
pioo\inate 
synthase 
(dapA^ 

Dihydrodtr 
picolinate \ 
reductase \ 
(dapB) 



\ 



Tetrahydrodi- 
picolinate 
succinylase 
(dapD) 

N-Succinyl-amino- 
Ketopimelate 
transaminase 
(dapC) 

N-SuccinyUdiamino- 
pimelate 
desuccinylase 
(dapE) 

Diaminopimeiate 

eplmerase 

(dapF) 



L-Aspaaate 



L-Aspartylphosphate 



L-Aspartatesemiatdehy de ' * y - K L-TKreonine 

(--Methionine 
L-2,3-DihydrodipicoIinate 

L-lsoleucine 
L-Plperideine^.e-dicarboxylate 



/ 



Vi -S u cci ny I mi n o - 
X^Gketopimelate 



N-Succinyl-^S-UL- 
diamitfqpimelate 

\ 

l\ 

L.L'Diaminopimetate 



Diaminopimeiate 

dehydrogenase 

(ddh) 



\ 




CL-Diaminopimelate 



Cell Wall 



Diaminopimeiate 
. decarboxylase 
(lysA) 



Permease 



r \ 
L-Lysine 

i 

L-Lysine 



Nucleotide 



secjuence 0 1T ATCC21529 ask <SEQ ID N0:1> 



i gtcgccctcc tcgtacagaa atatgccgot tcctcgcttg agagtgcgga 

■il ACGCATTAGA AACGTCGCTG AACGGATCGT TGCCACCAAG AAGCCTGGAA 

10 1 ATCATGTCGT GGTTGTCTGC TCCGCAATGG GAGACACCAC GGATGAACTT 

ib\ CTAGAACTTG CAGCGGCAGT GAATCCCGTT CCGCCAGCTC GTGAAATGGA 

201 TATGCTCCTG ACTGCTGGTG AGCGTATTTC TAACGCTCTC GTCGCCATGG 

251 CTATTGAGTC CCTTGGCGCA GAAGCTCAAT CTTTCACTGG CTCTCAGGCT 

301 GGTGTGCTCA CCACCGAGCG CCACGGAAAC GCACCCATTG TTGACGTCAC 

351 ACCGGGTCGT GTGCGTGAAG CACTCGATGA GGGCAAGATC TGCATTGTTG 

401. CTGGTTTTCA GGGTGTTAAT AAAGAAACCC GCGATGTCAC CACGTTGGGT 

451 CGTGGTGGTT CTGACACCAC TGCAGTTGCG TTGGCAGCTG CTTTGAACGC 

501 TGATGTGTGT GAGATTTACT CGGACGTTGA CGGTGTGTAT ACCGCTGACC 

551 CGCGCATCGT TCCTAATGCA CAGAAGCTGG aaaagctcag cttcgaagaa 

601 ATGCTGGAAC TTGCTGCTGT TGGCTCCAAG ATTtTGGTGC TGCGCAGTGT 

651 TGAATACGCT CGTGCATTCA ATGTGCCACT TCGCGTACGC TCGTCTTATA 

701 GTAATGATCC CGGCACTTTG ATTGCCGGCT CTATGGAGGA TATTCCTGTG 

"7 51 GAAGAAGCAG TCCTTACCGG TGTCGCAACC GACAAGTCCG AAGCCAAAGT 

801 AACCGTTCTG GGTATTTCCG ATAAGCCAGG CGAGGCTGCC AAGGTTTTCC 

B51 GTGCGTTGGC TGATGCAGAA ATCAACATTG ACATGGTTCT GCAGAACGTC 

901 TCCTCTGTGG AAGACGGCAC CACCGACATC ACGTTCACCT GCCCTCGCGC 

951 TGACGGACGC CGTGCGATGG AGATCTTGAA GAAGCTTCAG GTTCAGGGGA 

1001 ACTGGACCAA TGTGCTTTAC GACGACCAGG TCGGCAAAGT CTCCCTCGTG 

1051 GGTGCTGGCA TGAAGTCTCA CCCAGGTGTT ACCGCAGAGT TCATGGAAGC 

1101 TCTGCGCGAT GTCAACGTGA ACATCGAATT GATTTCCATC TCTGAGATCC 

1151 GCATTTCCGT GCTGATCCGT GAAGATGATC TGGATGCTGC TGCACGTGCA 

1201 TTGCATGAGC AGTTCCAGCT GGGCGGCGAA GACGAAGCCG TCGTTTATGC 

X251 AGGGACCGGA CGCTAA 




GTGQCCCTGGTCGTACAGAAATATGGCGGTTCCTCGCTTGACAGTGCGGAACGZATTAGA 
1 t ,_ , - 0 

i* AL.VVOKYC C. K S 1. E S A £ P Z R 

^--.CGTCGCTGAACGGATCCTTGCCACC/VvGAAGGCTCG^AAlGATCTCGTGGrrGTCTGC 
Cl ♦ ♦ 1 * 1?0 

WVAERIVATKKAONOVVVVC 

TCCGCAATGGGAGACACCACGCATGAACTTCTAGAACTTGCAGCGGCAGTGAATCCCGTT 
12i *— " + — •- + - — - + + 180 

SAHGDTTDELLELAAAVNPV 
CCGCCAGCTCGTGAAATGGATATGCTCCT'GACTGtrrGGTGAGCGTAT^ 

161 _ + — +■ — + + 240 

PPAREMDMLLTAGERISNAL 

GT CGCC ATGGCT ATT G AGTCCCT TGGCGCAG AAGCTC AATCTTTCACTGGCTCT CAGGCT 
241 — -+ + + * + 300 

VAMAIESLGAEAQSFTGSQA 

GGTGTGCTCACCACCGAGCGCCACGGAAACGCACGCATTGTTGACGTCACACCGGGTCGT 
301 +- + + + < + 360 

G VLTTERHGNARIVpVTPGR 

GTGCG TG AAGC ACTCG ATG AGGGC AAG AT CTGCATTGTTGCT GGTTT TC AGGGT GTT AAT 
351 + . . .+ — . + + + — — + 420 

VR EAliDEGKICIVAG FQG V N 

aaagaaacccgcgatgtcaccacgttgggtcgtggtggttctgacaccactgcagttgcg 

* + + 4 $0 

KETRDVTTLGRGGSDTTAVA 

ttggcagctgctttgaacgctgatgtgtgtgagatttactcggacgttgacggtgtgtat 

481 + + • ' + + ■ + 540 

laaalnadvcei1cs0v0gv y 
accgctgacccgcgcatcgttcctmtgcacagaagctggaaaagctcagcttcc-aagaa 

541 +■ + - + 1 4- +■ +■ 600 

TADPRIVPNAQKLEKLSFE E 

ATGCTGGAACTTGCTGCTGTTGGCTCCAAGATTTtGGTGCTGCGCAGTGTTGAATACGCT 
601 + — - + + + + . + 660 

MLEX.AAVGSKI1. VLfcSVEYA 

CGTGCATTCAATGTGCCACTTCGCGTACGCTCGTCTTATAGTAATGATCCCGGCACTTTG 
661 — — + + — ~+ +— ■ '+ + 720 

RAFNVPLRVRSSYSNOPGTI, 
ATTGCCGGCTCTATGGAGGATATTCCTGTGGAAGAAGCAGTCCTTACCGGTGTCGCAACC 
721 ~-+™ — + + + ~ — + 780 

I AG SM ED1 P V E EAVLT G V A T 

GACAAGTCCGAAGCCAAAGTAACCGTTCTGGGTATTTCCGATAAGCCAGGCGAGGCTGCC 
781 + -i + ^ + — + 640 

DKSEAKVTVLG1SDKPGEAA 



AAGGTTTTCCGTGCGTTGGCTGATGCA^PAATCPA^ATTGAC.-.TGCTTCT^CAG.^CGTC 



901 



961 



1021 



,11U 



KV"RALAOA^2l- 


I 2 K V L 


7; N V 


TCCTCTG7GGAAGACGGCACCACCGACATCACGT7 


:p.cctgccctcgzgc 


: j ACGG ACGC 


SSVEOGTTDZTF 


T C P R A 


D G R 


CGTGCGATGGAGATCtTGAAGAAGCTTCAGGTTCAi 


GGGCAACTGGACCAA 


?GTGCTTTAC 


RAME I LKKLQVQ 


G N W T N 


V L Y 


GACGACCAGGTCGGCAAAGTCTCCCTCGTGGGTGC 


TGGCATGAAGTCTCACCCAGGTGTT 


DDQVGKVSLVGA 


G M K £ H 


? G V 


ACCGCAGAGTTCATGGAAGCTCTGCGCGATGTCAACGTGAACATCGAA.TTG.-.TTTCCATC 


t/aefmealrdvn 


V KIEL 


: S I 


TCTGAGATCCGCATTTCCGTGCTGATCCOTGAAGATGATCTGGATGCTGCTGCACGTGCA 


SETRISVLIRED 


D L D A A 


A R A 


TTGCATGAGCAGTTCCAGCTGGGCGGCGAAGACGA^-GCCGTCGTTTATGCAGGCACCGGA 


LHEQFQLGGEOE 


--. V . V Y A 


G ? G 


CGCTAA 






1266 






R * 







900 



960 



1020 



1080 



1200 



nucleotide. 



3 

sequence of ATCC21529 as-i (S£Q ID MO:^) 



1 ATGACCACCA TCGCAGTtGT TGGTGCAACC GGCCAGGTCG GCCAGGTTAT 

SI GCGCACCTTT TTGGAAGAGC GCAATTTCCC AGCTGACACT GTTCGTTTCT 

101 TTGCTTCCCC GCGTTCCGCA GGCCGTAAGA 7TGAATTCCG TGGCACGGAA 

151 ATCGAGGTAG AAGACATTAC TCAGGCAACC GAGGAGTCCC TCAAGGGCAT 

201 CGACGTTGCG TTGTTCTCTG CTGGAGGCAC CGCTTCCAAG CAGTACGCTC 

251 CACTGTTTGC TGCTGCAGGC GCGACTGTTG TGGATAACTC TTCTGCTTGG 

301 CGCAAGGACG ACGAGGTTCC ACTAATCGTC TCTGAGGTGA ACCCTTCCGA 

351 CAAGGATTCC CTGGTCAAGG GCATTATTGC GAATCCTAAC TGCACCACCA 

4 01 TGGCTGCAAT GCCAGTGCTG AAGCCACTGC ACGATGCCGC TGGTCTTGTA 

451 AAGCTTCACG TTTCCTCTTA CCAGGCTGTT TCCGGTTCTG GTCTTGCAGG 

501 TGTGGAAACC TTGGCAAAGC AGGTTGCTGC AGTTGGCGAC CACAACGTTG 

551 AGTTCGTCCA TGATGGACAG GCTGCTGACG CAGGCGATGT CGGACCTTAC 

601 GTTTCCCCAA TCGCTTACAA CGTG-TGCCA TTCGCCGGAA ACCTCGTCGA" 

651 TGACGGCACC TTCGAAACCG ACG.----GAGCA GAAGCTGCGC AACGAATCCC 

701 GCAAGATTCT CGGCCTCCCA GACCTCAAGG TCTCAGGCAC CTGGGTCCGC 

^51 GTGCCGGTTT TCACCGGCCA CACGCTGACC ATTCACGCCG AATTCGACAA 

801 GGCAATCACC GTCGAGCAGG CGCAGGAGAT CTTGCGTGCC GCTTCAGGCG 

051 TCGAGCTTGT CGACGTCCCA ACCCCACTTG CAGCTGCCGG C ATTGACG AA 

901 TCCCTCGTTG GACGCATCCG TCAGGACTCC ACTGTCGACG ACAACCGCGG 

951 TCTGGTTCTC GTCGTATCTG GCGATAACCT 7CGCAAGGGC GCAGCACTGA 

1001 ACACCATTCA GATTGCTGAG CTGCTGGTTA AGTAA 




ATCftCCACCMUK:ACTT<^GGTCC^CCG(X:CACCTCCGCCAG<rrrA l TGCCCACCTTT 

t -.~t- 1 — < fio 

MTTI AVVGA7GQVGQVHRT F 

rTGGAAGACCGCAATTTC^CAGCTGACACTGTTC^TTCTTTGCn'TCCCCCCGTTCCCCA 
61 + — - + — * — * l20 

LEE/lNfPADTVKFFASPRSA 

GGCXGTMOATTGAATTCCGTCCCACCG^AATCGAGCTAG^ACACAtTACTCAGGCAACC 
121 ♦ - 1- *— + i lQ0 

GHKIEFRCTETEVeptTOAT 

GJX(^CTCCCTCAAC^GCATCGACCnTGCGT^CTTCTCTG^G<;AGGCACCGCTXCC^G 
181 » ..... «. — 2q o 

EeSUKGIDVALFSAGCt^S K 
CAGTACGC TCC ACTGTTTGCT GCTGCAGG^GACTGTTGTGGATAAtt CTTCT G CTTGG 

24l -f r ♦ + + J00 

qYACLFAAAGATVVDHSSAW 

CCCAAC^ACCACGAGGncCACTAATCGTCTCTGAGGTCAACCCTTCCGACAAGGATTCC 
301 "-— r» • *— ♦ • — +* — — 3&0 

RKOOeVPLlVSEVHPSOilOS 

CTGG^CAAGGGCATTATTGCCAATCCTAACTGCACCACCATCGCTGCAATGCCAGTGCTG 
3 61 f ■ .» — +- «— + 420 

tVKGI lANPWCTTKAAMPWU 

AAGCCACrGCACGATGCCCCTGGT^TTCT^AAGCTTCACCTTTCGTCTTACCADCCTGTT 
421 ♦ « - — * — * ■ ♦ 460 

KPtKOAAG^vy.LBVSSrQAV 

TCCCGTTCTGGTCTTGCAGGTGTGCAA.^trTCGCAAAGCAGGTTGCTGCAGTTCGCGAC 
flB l + * +— + « 540 

SGSGtACV ZT LAKQVAAV G 0 

CACAACGTTGACTTCC^CCATGATGGACf.Ga^TGCTGACGCACGCGATGTCGGACCTTAG 
541 - 1 - + » — 4-- — * 600 

KNVEFVHOCOf. AOAGOVCeY 

CTTTCCCCAATCGCTTACAACG^CCTGCCATTCCCCGCAAACCTCCTCCATGACGGCACC 
601 — » — — - — + - — +- »♦ 660 

VSPIAYNV1, p-A(5MLVOUGT 

TTCGAAACCCACGWKGACCAGAAGCTGCCCrACGAATCCCGCAAGATtCTCGGtCTCCCA 
661 1— * -+ - + 120 

FtTO££QKLR\;ESaKlLGbP 

gacctc^aotctcagck:acctccgtccgcgtgccggttttcac<xgccacacgctgacc 

121 — — + *- — — «... » — v ICQ 

olkvsctcvrvpvftcht ut 
attcaccccgaaftcgacaacccaatcaccgtcgaccagccgcaggagatcttgggtgcc 

Kgi i t-- — - + » — -4- . 1 040 

IHAtFOKA ITVEQAQEI LCA 

GClTCAGGCXJTCGAGCTTGTCCACGTCCCAACCCCAClTCCACCTCCCGGCArrGACGAA 
fl^l - • - •* * — * 900 

ASGVfcLVQveTPUAAAOi £ £ 



TCCCTCGTTGGACGCATCCGTCAGGACTCCACTGTCGACGACAACCGCGGTCTC-GTTCTC 
901 4 + + • ( ± + 

S U V G K I R Q D S T V D D N 1* G L. V L 

GTCGTATCTGGCGATAACCTTCGCAAGGGCGCAGCACTGAACACCATTCAGATTGCTCAG 
961 + + 1 + + + 

V VS G D NLRKGAALNT IQIA E 

CTGCTGGTTAAGTAA 
1021 + 1035 

L L V K * 



clcotidlo. 



sequence of 



dap A (SEQ ID NO:£> 



1 AT G AG C AC AG GTTTAACAGC T AAG AC CGG A GTAGAGCACT TCGGCACCGT 

51 TGGAGTAGCA ATGGTTACTC CATTCACGGA ATCCGGAGAC ATCGATATCG 

10 X CTGCTGGCCG CGAAGTCGCG GCTTATTTGG TTGATAAGGG CTTGGATTCT 

151 TTGGTTCTCG CGGGCACCAC TGGTGAATCC CCAACGACAA CCGCCGCTGA 

201 AAAACTAGAA CTGCTCAAGG CCGTTCGTGA GGAAGTTGGG GATCGGGCGA 

251 AGCTCATCGC CGGTGTCGGA ACCAACAACA CGCGGACATC TGTGGAACTT 

301 GCGGAAGCTG CTGCTTCTGC TGGCGCAGAC GGCCTTTTAG TTGTAACTCC 

351 TTATTACTCC AAGCCGAGCC AAGAGGGATT GCTGGCGCAC TTCGGTGCAA 

401 TTGCTGCAGC AACAGAGGTT CCAATTTGTC TCTATGACAT TCCTGGTCGG 

4 51 TCAGGTATTC CAATTGAATC TGATACCATG AGACGCCTGA GTGAATTACC 

501 TACGATTTTG GCGGTCAAGG ACGCCAAGGG TGACCTCGTT GCAGCCACGT 

551 CATTGATCAA AGAAACGGGA CTTGCCTGGT ATTCAGGCGA TGACCCACTA 

601 AACCTTGTTT GGCtTGCTTT GGGCGGATCA GGTTTCATTT CCGTAATTGG 

651 ACATGCAGCC CGCACAGCAT TACGTGAGTT GTACACAAGC TTCGAGGAAG 

701 GCGACCTCGT CCGTGCGCGG GAAATCAACG CCAAACTATC ACCGCTGGTA 

"7 51. GCTGCCCAAG GTCGCTTGGG TGGAGTCAGC TTGGCAAAAG CTGCTcTGCG 

801 TCTGCAGGGC ATCAACGTAG GAGATCCTCG ACTTCCAATT ATGGCTCCAA 

851 ATGAGCAGGA ACTTGAGGCT CTCCGAGAAG ACATGAAAAA AGCTGGAGTT 

901 CTATAA 




ATGACCACAGflTTT^AGGTAAC^^ 



ATCCTTACTCCATTCACCGAA^^ 

(,t - 

m u T r r t v. :> «. n > 

f ;< rrTATTTC< «T7<j at aacc 'tC t tc*i« t ':' " rwT- ; rccc. \v:.v. v-cr'..-. :?,.v.t,;.: 
. , ,.....•«-■.- • - - - — • iuo 

CCAACGACAACCrcCKCTCAAA/vACTAC/^-CTCCTC^GCCC^TTCCTCAGGAAGTTCGC 

101 * * 2*0 

PTTTAAEKLEi-L KAVREEV C 

GATtXJG^^AAGCTCATCGCCGCTCTCGG^ 
241^ ----- — — + --+■ — «~ -+ -« — -* JOO 

O R A K L CAGVCTNKTATSVE V 

GCGGJ\AGCTGCTCCTTCTGCTCCCGCAGA(WGCCTTTTAGTtGTAACTCtr^ 
301 ♦ —«— — ■ — + — -4' ■ * 360 

AEA A ASAGKOC-tLVVT ? Y Y S 

AAGCtMAGCCAAGAGGGATTCCTGCCCCACTTCGCTGCAATTGCTCCAGCAACACAGGT^ 
36L — +--- ♦ ♦ ' + ► 420 

KP5QEGLLAHFGAIAAATEV 

C^AAWGTCTCTATGACATTCCTCCTCGGTCACCTATTCCA^TTCAATCTGATr.CCATG 
4 2l — — * "~' — *«■ " *■ 4B0 

piclydipgrsg: p : e s d ? k 

AGACCCCTGAGTGAATTACCT^.CCATTTTGGCSGTCAAoGACC-ZCAAGGGTCACCTCCTT 
<B1 -+ ♦ - * — t 5<Q 

GCAGCCACGTCAT7G ATCAAAGAAACGGGAC7 tGCCI j^TATTwAGGCGATGACCCACTA 
S41 +- * * 60D 

AATSLIKETCLA«YSCDDPIp 

AACCTTCTTTGGCTT CCTTTGGCCGGrvTCACC TTTC>»* T TCCGTAATT<3GACA~GC AGCC 
601 "* * '- "* + eeo 

KL'vHtALGGSCf 1 S V 1 GHAA 

C CCAC A GC ATT *CCTG AG T T AC AC .'AG T ~ 5 AC t- .-.-.GG C t- .-.CC T C 3T CCG7 G CG C G S 

ggl ♦ — * r ♦ * 

PTAUP, ELVTSrsZGILVRAR 

G AAATCAACGCCAAACTA TCr.CCCCTC GT AG 2 TGCCC ^AGC *CGCT TGCGTGC C AGC 
7Z1 * + " -- — ♦ 700 

E 1 N A K (, SPLVAAQGALCCVS 

TTGGCAAMGCTGCTctCCGTCTGCAGCGCATCAACGTAGGAGATCCTCGACTTCCAATT 
?ai * * + + ♦ * 810 

tAKAALRLQGlHi-CCPIlLP I 

ATGGCTCCAAATGAGCAGGAACtTGAGGCTCTCCGA0AAGA(^.7GA. a AAAAGCTCGAGTT 



flil 



900 



CTATAA 
D0\ ----- 906 



Nucleotides 



sequence of 



dapB (StQ ID NO: 



L ATGGGAATCA AGGTTGGCGT TCTCGGAGCC A-.^GCCGTG TTGGTCAAAC 

51 TATTGTGGCA GCAGTCAATG AGTCCGACGA TC7GGAGCTT GTTGCAGAGA 

101 TCGGCGTCGA CGATGATTTG AGCCTTCTGG TAGACAACGG CGCTGAAGTT 

151 GTCGTTGACT TCACCACTCC TAACGCTGTG ATGGGCAACC TGGAGTTCTG 

201 CATCAACAAC GGCATTTCTG CGGTTGTTGG AACCACGGGC TTCGATaATG 

251 CTCGTTTGGA GCAGGTTCGC GcCTGGCTTG AAGGAAAAGA CAATGTCGGT 

301 GTTCTGATCG CACCTAACTT TGCTATCTCT GCGGTGTTGA CCATGGTCTT 

351 TTCCAAGCAG GCTGCCCGCT TCTTCGAATC AGCTGAAGTT ATTGAQCTGC 

4 01 ACCACCCCAA CAAGCTGGAT GCACCTTCAG GCACCGCGAT CCACACTGCT 

4 51 CAGGGCATTG CTGCGGCACG CAAAGAAGCA GGCATGGACG CACAGCCAGA 

501 TGCGACCGAG CAGGCACTTG AGGGTTCCCG TGGCGCAAGC GTAGATGGAA 

SJ1 TCCCaGTTCA cGGAGTCCGC ATGTCCGGCA TGGTTGCTCA CGAGCAAGTT 

601 ATCTTTGGCA CCCAGGGTCA GACCTTGACC ATCAAGCAGG ACTCCTATGA 

651 TCGCAACTCA TTXGCACCAG GTGTCTTGGT GGGTGTGCGC AACATTGCAC 

701 AGCACCCAGG CCTAGTCGTA GGACTTGAGC ATTACCTAGG CCTGTAA 




ATGCGAATCAAGGTTGGCGTTCTCGGAGCCAAAGGCCGTGTTGGTCAAACTATTGTGGCA 
! + + + — + + ■ + 60 

M G I KVGVLGAKGRVGQTIVA 

GCAGTCAATGAGTCCGACGATCTGGAGCTTGTTGCAGAGATCGGCGTCGA.CGATGATTTG 
(U 4 + *- < * + 120 

AVNESO0LELVA£lGVDODL 

AGCCTTCTGGTAGACAACGGCGCTGAAGTTGTCGTTGACTTCACCACTCCTAACGCTGTG 
121 + + + + + lQO 

SLLVONGAEVVV0FTTPNAV 

ATGGGCAACCTGGAGTTCTGCATCAACAACGGCATTTCTGCGGTTGTTGGAACCACGGGC 
1 81 „ + . + + — + ' • +— 240 

MG N LEFCIN--HG ISAVVGTT G 

TTCGATaATGCTCGTTTGGAGCAGGTTCGCGcCTGGCTTGAAGGAAAAGACAATGTCGGT 
241 + + + "+ " + + 300 

FD N AftLEQVRAWLEG K D • H V G 

GTTCTGATCGCACCTAACTTTGCTATCTCTGCGGTGTTGACCATGGTCTTTTCCAAGCAG 
301 + + — * + + 360 

VLIAPNFAISAVLTMVFSKQ 

\ 

GCTGCCCGCTTCTTCGAATCAGCTGAAGTTATTGAGCTGCACCACCCCAACAAGCTGGAT 
361 + + -+ + + + 420 

AARFFESAEVIELHHPMKLD 

GCACCTTCAGGCACCGCGATCCACACTGCTCAGGGCATTGCTGCGGCACGCAAAGAAGCA 
421 < + + + — • -+ + 480 

APSGTAIHTAQGIAAARKEA 

GGCATGGACGCACAGCCAGATGCGACCGAGCAGGCACTTGAGGGTTCCCGTGGCGCAAGC 
481 + + +• + + + 540 

GMDAQPDftTEQALEGSR k G"ftS 

GTAGATGGAATCCCaGTTCAcGCAGTCCGCATGTCCGGCATGGTTGCTCAGGAGCAAGTT 
541 , + + + + + — * + 600 

VDG I PVHA'VRMSGMVAHEQV 

ATCTTTGGCACCCAGGGTCAGACCTTGACCATCAAGCAGGACTCCTATGATCGCAACTCA 
601 + ■ + + ----+ +- + 660 

iFGTQGQTkTlKQDSYDRN S 

TTTGCACCAGGTGTCTTGGTGGGTGTGCGCAACATTGCACAGCACCCAGGCCTAGTCGTA 
661 + + + - < + + 7 20 

FAFGVLVGVfcNIAQHPGLVV 

GGACTTGAGCATTACCTAGGCCTGTAA 
721 — + + 747 . 

GLEHYLGL* 



Nucleotide. SGCU^nce of ddV\ {S^Q ID NO;&) 



1 ATGCATTfCG GTAAGCTCGA CCAGGACAGT GCCACCACAA TTTTGGA.GGA 

51 TTACAAGAAC ATGACCAACA TCCGCGTAGC TATCGTaGGC TACGGAAACC 

101 TGGGACGCAG CGTCGAAAAG CTTATTGCCA AGCAGCCCGA CATGGACCTT 

151 GTAGGAATCT TCTCGCGCCG GGCCACCCTC GACACAAAGA CGCCAGTCTT 

201 TGATGTCGCC GACGTGGACA AGCACGCCGA CGACGTGGAC GTGCTGTTCC 

251 TGTGCATGGG CTCCGCCACC GACATCCCTG AGCAGGCACC AAAGTTCGCG 

301 CAGTTCGCCT G CACCGT AG A CACCTACGAC AACCACCGCG ACATCCCACG 

351 CCACCGCCAG GTCATGAACG AAGCCGCCAC CGCAGCCGGC AACGTTGCAC 

401 TGGTCTCTAC CGGCTGGGAT CCAGGAATGT TCTCCATCAA CCGCGTCTAC 

4 SI GCAGCGGCAG TCTTAGCCGA GCACCAGCAG CACACCTTCT GGGGCCCAGG 

501 TTTGTCACAG GGCCACTCCG ATGCTTTGCG ACGCATCCCT GGCGTTCAAA 

SSI AGGCcGTCCA GTACACCCTC CCATCCGAAG AaGCCCtGGA AAAGGCCCGC 

601 CGTGGCGAAG CCGGCGACCT cACCGGAAAG CAAACCCACA AGCGCCAATG 

651 CTTCGTGGTT GCCGACGCGG ccgaccacga gcgcatcgaa aacgacatcc 

701 gcaccatgcc tgattacttc gttggctacg aagtcgaagt caacttcatc 

7 si gacgaagcaa ccttggacgc cgagcacacc ggcatgccac acggcggaca 

soi cgtgatcacc accggcgaca ccggtggctt caaccacacc gtggaataca 

351 tcctgaagct ggaccgaaac ccagatttca ccgcttcttc acagatcgct 

90 1 TTCGGcCGCG CAGCTCACCG CATGAAGCAG CAGGGCCAAA GCGGtGCTTT 

951 CACCGTCCTC GAAGTTGCTC CATACtTGCT CTCCCCgGAG AACTTGGAtG 

1001 ATCTGATCGC ACGCGACGTC TAA 




AT 1 "A T T IV i.G T.V/jCTCC ACCAV-ft*: AGTCCC *c;C AC f-.A7 T TTc;^ .'ACA T 7 AC AAG AAC 
.'..* ..---*.---« - i 60 

H }.; r G r t D 0 0 S A T T 1 L i- n i* KM 

AT^A^CAACATC^r;^CTACCTATCa?i^C^TACCG/VAACCTCCGACCCAGCaTCCAAAAG 



H 7 N t ? v 



V G Y C H 



C ft 



CTTATTGCCAAGC^jGCCCCACAT(^AXCrTGTA£CAATCTTCTCCCGCCCCCCCACCCTC 
13; * • — + " *- -* -+ 1B0 

liakqpdhdlvci fsrratl 
gacacaaag^cgcckgtctttcp.tgtccccgacctggaca^gcaccccgacgacctgg^g 

1S -- ^ . ♦ * — * * 340 

OTKT evFOVAOVDKHAD DVD 
CTGCtCTTCCTCTGCATGGG^CCGCCACCCACATCCCTCAGCftCGCKCCA-VAGTTCCCC 



2<1 



LCHGSATO 



P £ Q A 



cagttcgcctgcaccgtagacacctac^caaccaccccgacat-cccacg^cacccccac 

1- • - 360 



ACT 



O T T D N H B 



ft Q 



GTCATGAACGAAOCCGCCACCCCAGCCCGCAACGTTCCACTCGTCTCTACiGGCTGGGAT 
. * ♦ « — — » , + 420 

vxhe^ataacnvalvst g w d 
ccagcaatgttctccatcaaccgcgtctacccagccgcactcttagcccac-caccagcag 



480 



P C H F S 



H R V Y 



A A V L A 



O Q 



caca.ccttctggggcccagctttgtcacagggccactccxatcctttgcc-xcgcatccct 

— + — — +-- --- + - - — ^» + S4 0 



rii GPGLSQGHSO. A L R 



GCCGTTCAAAAGG CcGTCCAGTACACCCTCCCATCCC AAGAa GCCCTGC^AAACGCCCGC 



60Q 



CGTCSCGAAGCCGGCGACCTtACCGGAAAGCAAACCCACAAGCCCCAATa Z TTCGTGGTT 
,„- T ^ + . ♦ * — , ♦ GGO 



R G E 



GDLTGKQTHKRQC 



CCCG,\CGCGO^CGAcC ACG AGCGCATCCAAAACG ACATCCCC ACCATCCC T ? ?VT T ACTTC 

hi: — — -.— — ...—...4.--- — - — -—,4- . — » — +■ T2o 

AQAADHERlCNOtRTMf 2 Y F 

GTTCGCTACGAAGTCGAAGTCAACTTCATCCACGAAGCAACCTTgGAC^CrCAGCACAGC 
7*1 ♦ ■ — * - — 760 

VCYSVEVMfJDEATLOASHT 

CGCATGCCACACGGcGGiCACGTGAT C ACXACCG(*CGACACCGGT GGCTT C AACC ACACC 
161 — — ♦ - + *•«+ ■ — — * - * 840 

GtfPllGGHVITTCOTCCfUilT 

GTGGAATACATCCT9AACCTCGACCGAAACCCAGATTTCACCCCTTC tT r ACAGATCCCT 
8<1 < ♦ — — - - - , + 900 

VEVI t- K L* 0 A N P0F7ASS 0 IA 

TTCGGrrGCCCAGCTCACCCCATC^GCAGCACGGCCAAAGCGCtGCTTT^ACCCTCCTC 



001 < 1 <- ---1 

T G U A A H U M K <.« f -> O S C A F 1 V L 

GAAGTTGCTCCATACtTGCTCTCCCCqG/..CAACTTGGAtGATCTGATCGCA.C^CG^CGTC 
961 + ♦ * * + + lo . 0 

EVAPV LLSPEHLDDLIAP. OV 
TAA 

1021 1023 



SGKjuence o£ full length LysA from NRRL B-11474 (SEQ ID NO: 
11) ? Underlined region: the priming site for lysA primer 

ATGGCTACAGTTGAAAATTTCAATG^ 

CGCC^(^GACG<SCG7TGTCACCGTCGCTGGTGTGCCTCTGCCTGACCTC 
TACGGAACCCCACTGTTCOTAGTCGACGACSGAjC^Tf^ 

gctaccgcattc^tgcaccaogcaatg^^ 
accattgcaoyrtgggttcatcaagac^ 

CTC^GCATrGCCCTGGCCGCTGGTTTCCCQGCGAGCCGTATGACCGCG 
AAAGGCGTAGAGTTCCTGCGCCX:GTTGGTTCAAAACGGTGTO3GG^ 
TCC<3CaCA)3GAATTGGAACaXXriK3GATTACG^ 
GTGTTGATCCGCGTGAAGCC^GCTATCGAAGCCCACACXC^CGA 

cacoka^ccagaagttcxsgattct 

gcagccaacaatgcagagaacttgaacctggttg^totgcac 

gtgttc<;acgccgaaggcttc^g^tgg^gcagagc^ 

atcc^^g03aactaggtgtcgcccttc<nxlagctggacct 

gcctacagtgcagatgaggjaccacyca acgtcgcaga^ 

gcagtcggaaaaatgggagcggaactaggcatc^cxscacc^ 

ggccgcxktatcgcagocccctc caccgtgacc atctacg aagtcgg cac CACCAAAAAC 

GTCCACGTAGACGACGACAAAAC<2C<*C<2GCTACGTAGCC<*TC{3^ 
AACATCCGCCCAGCACTCTACX^CtCCCAATACGAC^ 

gaaggju^ccca£taag<^cccgcatc<;t^ 
atcaacgatgaaatctacccatctgacatcaccagc^ 

accggcgcatactgctacgcc^t(^<^tccc^otacaacgccttcacacggcccgccgtc 

gtgtccgtccc^gcto^gctcccgcctcatgctgx^^ 

ctctcactagaggcataa 




full l^fU S^ce *f L^A 1*>**4-~*HHW) 

DIAMTNOPIMEIiATE DECARBOXYLASE *J S t b OO'.rX, 

MRTVEHENBLPiUWWK^ 

HEDQKFGFSl^SOSAFEAAKAANimE^ 
IHSEI/^ALPEIiIEiCSGCTGIAYTMSEPI^^ 
5RAIAGP aTVTIYEVQOTKMVHVDDDOT 

EGOTVSTRIVGfiHCEfiGDIIiIl^BXYTSDI^SGDFLAlAATGAVCYAMSSRYKAFTRPAV 
VSTOAGSSHliMLRRETLDDILSLEA 



Nucleotide 



sequences of AS013 lysA (SEQ ID NOi.L 



■3) (? 



1 ATGGCTACAO TTGAAAATTT CAATGAACT? CCCGCACACG TATGGCCACG 
5). CAATGCCGTG CGCCAAGAAG ACGG^TTGT CACCGTCGCT GGTGTGCCTC 
101 TGCCTGACCT CGCTGAAGAA TACGGAACCC CACTGTTCGT AGTCGACGAG 



201 AGGCAATGTG CACTACGCAT CTAAA3CGTT CCTGACCAAG ACCATTGCAC 
251 GTTGGGTTGA TGAAGAGGGG CTGGCACTGG ACATTGCATC CATCAACGAA 
301 CTGGGCATTG CCCTGGCCGC TGGTTTCCCC GCCAGCCGTA TCACCGCGCA 
351 CGGCAACAAC AAAGGCGTAG AG TTCCTG CG CGCGTTGGTT CAAAAGGGTG 
401 TGGGACACGT GGTGCTGGAC TCCGCACAGG AACTAGAACT GTTGGATTAC 
451 GTTGCCGCTG GTGAAGGCAA GATTCAGGAC GTGTTGATCC GCGTAAAGCC 
501 AGGCATCGAA GCACACACCC ACGAGTTCAT CGCCACTAGC CACGAAGACC 
551 AGAAGTTGGG ATTCTCCCTG GCATCCGGTT CCGCATTCGA AGCAGCAAAA 
601 GCCGCCAACA ACGCAGAAAA CCTGAACCTG GTTGGCCTGC ACTGCCACGT 
651 TGGTTCCCAG GTGTTCGACG CCGAAGjCTT CAAGCTGGCA GCAGAACGCG 
701 TGTTGGGCCT GTACTCACAG ATCCACAGCG AACTGGGCGT TGCCCTTCCT 
751 GAACTGGATC TCGGTGGCGG ATACG3CATT GCCTATACCG CAGCTGAAGA. 
8 01 ACCACTCAAC GTCGCAGAAG TTGCCTCCGA CCTGCTCACC GCAGTCGGAA 
851 AAATGGCAGC GGAACTAGGC ATCGACGCAC CAACCGTGCT TGTTGAGCCC 
901 GGCCGCGCTA TCGCAGGCCC CTCCAGCGTG ACCATCTACG AAGTCGGCAC 
951 CACCAAAGAC GTCCACGTAG ACGACGACAA AACCCGCCGT TACATCGCCG 
1001 TGGACGGAGG CATGTCCGAC AACATCCGCC CAGCACTCTA CGGCTCCGAA 
1051 TACGACGCCC GCGTAGTATC CCGCT7CGCC GAAGGAGACC CAGTAAGCAC 
1101 CCGCATCGTG GGCTCCCACT GCGAA7CCGG CGATATCCTG ATCAACGATG 
1151 AAATCTACCC ATCTGACATC ACCAGCSGCG AC7TCCTTGC ACTCGCAGCC 
1201 ACCGGCGCAT ACTGCTACGC CATGA^CTCC CGCTACAACG CCTTCACACG 
1251 GCCCGCCGTC GTGTCCGTCC GCGCTGGCAG CTCCCGCCTC ATGCTGCGCfC 
1301 GCGAAACGCT CGACGACATC CTCTCACTAG AGGCATAA 



151 GACGATTTCC GTTGCCGCTG TCGCG.-.CATG GCTACCGCAT TCGGTGGACC 




"Us ft -fpfest} 

ATGC-CTACAGTTGAAAArTTCAATGAACTTCCCGCACACGTATGGCCA.CGC.-.-.TGCCGTG 
] 4 < ^ f + t + G q 

matvenfnelpahvwpr:;av 

CGCCAAGAAGKCGGCGTTGTCACCGTCGCTGGTGTGCCfCTGCCTGACCtCGCTGAAGAA 
61 + + <■ + + + 12Q 

RQEDGVVTVAGVPLPDLAEE 

TACGGAACCCCACTGTTCGTAGTCGACGAGGACGATTTCCGTTCCCGCTGTCGCGACATG 
121 + ■ + + +■ + 180 

YGT PLPVVD--EODFRSRCRDM 

GCTACCGCATTCGGTGGACCAGGCAATGTGCACTACGCATCTAAAGCGTTCCTGACCAAG 
181 — — + — + + ' + — *• + — — 240 

ATA F G G PGM'VHYAS KAFLT K 

ACCATTGCACGTTGGGTTGRTGAAGAGGGGCTGGCACTGGACATTGCATCCATCAACGAA 
2 4 1 — + + + + + > +• 300 

T IARWVDEEGLALDIASIKE 

CTGGGCATTGCCCTGGCCGCTGGTTTCCCCGCCAGCCGTATCACCGCGCACGGCAACAAC 
301 + ■ + + ' + + 360 

LGIALAAGFPASRITAHGNN 

AAAGGCGTAGAGTTCCTGCGCGCGTTGGTTCAAAACGGTGTGGGACACGTGGTGCTGGAC 
361 + -+ ■ + — + ^+ 420 

KGV EFLRALVQNGVGHVV. LD 

TCCGCACAGGAACTAGAACTGTTGGATTACGTTGCCCCTGGTGAAGGCAAGATTCAGGP.C 
421 - — + + + + + + 48O 

SAQ ELELLDYVAAGEGKI *Q D 

GTGTTGATCCGCGTAAAGCCAGGCATCGAAGCACACACCCACGAGTTCATCGCCACTAGC 
481 + + + + ~ — + 540 

VLI RVKPGIEAHTHEFIAT5 

CACGAAGACCAGAAGTTCGGATTCTCCCTGGCATCCGGTTCCGCATTCGAAGCAGCAAAA 
541 . + +— + - + . + + 600 

H EDQKFGFSLASGS AFEAAK 

GCCGCCAACAACGCAG7UVAACCTGAACCTGGTTGGCCTGCACTGCCACGTTGGTTCCCAG 
601 + + 1 + + + 660 

A A N NAENLNLVGLHCHVG SQ 



GTGTTCGACGCCGAAGGCTTCAAGCTGGCAGCAGAACGCGTGTTGGGCCTGTACTCACAG 
061. + - + + i + " ~ + 

V fr* I) A E G F K L »"*• A E R V L G t. Y S Q 

ATCCACAGCGAACTGGGCGTTGCCCTTCCTGAACTGG/-.TCTCGGTGGCGGATACGGCATT 
721 4- + + + + + 780 

I HSELGVALPELOLGGGYG I* 

GCCTATACXXaCAGCTGAAGAACCACTCAACGTCGCAGAAGTTGCCTCCGACCTGCTCACC 
7B1 ■ - — 4— -I + + - ~ — + + 840 

AYTAAEEPL*NVAEVASD r£ L X 

GCAGTCGGAAAAATGGCAGCGGAACTAGGCATCGACGCACCAACCGTGCTTGTTGAGCCC 
841 + + + ^+ : + — + 900 

AVGKMAAELGIDAP. TVLVEP 

GGCCGCGCTATCGCAGGCCCCTCCACCGTGACCATCTACGAAGTCGGCACCACCAAAGAC 
901 -+ -I + * — + 960 

G R A I AG PSTVT I Y E V G T T K D 

GTCCACGTAGACGACGACAAAACCCGCCGTTACATCGCCGTGGACGGAGGCATGTCCGAC 
961 -t- + + + + — - + 1020 

V HVD DDKTRRY IAV0GGMS D 

AACATCCGCCGAGCACTCTACGGCTCCGAATACGACGCCCGCGTAGTATCCCGCTTCGCC 
1021 -+ + + 7 ' + 1080 

N IRPALYGSEYDARVVSRFA 

GAAGGAGACCCAGTAAGCACCCGCATCGTGGGCTCCCACTGCGAATCCGGCGATATCCTG 
1081 + - +■ ' + + t- + 114 0 

EGDPVSTRIVGSHCESGDI L 

ATCAACGATGAAATCTACCCATCTGACATCACCAGCGGCGACTTCCTTGCACTCGCAGCC 
1141 -• + - + + • + + V + 1200 

I NDE IYPSD1TSGDFLALAA 

ACCGGCGCATACTGCTACGCCATGAGCTCCCGCTACAACGCCTTCACACGGCCCGCCGTC 
1201 +■ + + + + — - + 1260 

T GAYCYAMSSRYNAFTRPAV 

GTGTCCGTCCGCGCtGGCAGCTCCCGCCTCATGCTGCGCCGCGAAACGCTCGACGACATC 
1261 + + + + + < + 1320 

V SV RAGSSRLMLRRETLOD I 



CTCTCACTAGAGGCATAA 
1321 « ■ 133B 

I. S \. E A * 



a 

m 
m 
■P 
•p 

M 

m 
m 
a 
o 



Nucleotide. sequent o£ orf2 i-A dapBA opocon 



1 GTGGCCGAAC AAGTTAAATT GAGCGTGGAG TTGATAGCGT GCAGTTCTTT 
51 TA^fcCACCC GCTGRTGTTG AGTGGTCAAC TGATGTtCAC GGCGCGGAAG 
X01 CACTCGTCGA GTTTGCGGGT CGTGCCTGCT ACGAAACTTT TGATAAGCCG 
151 AACCCTCGAA CTGCTTCCAA TGCTGCGTAT CTGCGCCACA TCATGGAAGT 
201 GGGGCACACT GCTTTGCTTG AGCATGCCAA TGCCACGATG TATATCCGAG 
III SSSSS GTCCGCGACC CATGAATTGG TCCGACACCG CCATTTTTCC 
301 ttc^ctcaXc TGTCTCAGCG TTTCGTGCAC AGCGGAGAAT CGGAAGTAGT 
\l\ GGTGCCCACT ctcatcgatg aagatccgca gttgcgtgaa cttttcatgc 
acgccSgga Stctcgg ttcgctttca atgagctgct taatgcgctg 
\Vl SScwSSJ ttggcgatga accgaatgca cttttaagga aaaagcaggc 
soi ?cgtcaagca gctcgcgctg tgctgcccaa cgctacagag tccagaatcg 
l%\ SSScTGfi aaacttccgc acctggaggc atttcattgg catgcgagcc 
loi IgtgaaSS SSoScga aatccgcgaa GTAGCGGTAG gatgtttaag 
six Sg^gcIg gtagcagcgc caactgtttt cggtgatttt gagattgaaa 
701 ctttggcaga cggatcgcaa atggcaacaa gcccgtatgt catggacttt 

T51 TAA 



GTGGCCGAACAAGTTAAATTGAGCGTGGAGTTGATAGCGTGCAGTTCTTtTACTCCACCC 
1 - . + _ + * + ' + + 60 

M A E Q V k L S V E L I A. CSS FT =- p 

gctgatgttcactggtcaactcatgttgagggcgcgo^gcactcgtcgagtttgcgggt 

61 + 4 « * + + 12Q 

adve wstdvegaealvefag 
cgtgcctgctacgaaacttttgataagccgaaccctcgaactgcttccaatgctgcgtat 

121 + + + + - — + 180 

racyetfdkpnprtasnaay 
ctgcgccacatcatggaagtggggcacactgctttgcttgagcatgccaatgccacgatg 

181 + + ~+ + + 24Q 

l r h i mevght- allehana tm 
tatatccgaggcatttctcggtccgcgacccatgaattggtccgacaccgccatttttcc 

241 + — ~ + + - + + 300 

Y I RG ISRSATHELVRHRH FS 



ttctctcaactgtctcagcgtttcgtgcacagcggagaatcggaagtagtggtgcccact 

+ - * + 4. ■-- 4. + 

FSQLSQRrVHSGESEVVVpT 



v. 

ctcatcgatgaagatccgcagttgcgtgaacttttcatgcacgccatggatgagtctcgg 

361 ' +- -~ +• + — + + 420 

li de dpqlrelfmhamdes r 
ttcgctttcaatgagctgcttaatgcgctggaagaaaaacttggcgatgaaccgaatgca 

421 -t- + + ™+- ; + • + 480 

fa fn ellnaleeklgde'pn a 
cttttaaggaa-^aagcaggctcgtcaagcagctcgcgctgtgctgcccaacgctacagag 

481 + + + + + + 540 

l l r k kqa rqaaravl p n *a t~* e 
tccagaatcgtggtgtctggaaacttccgcacctggaggcatttcattggcaitgcgagcc 

541 < + h + + + + 600 

sk ivvsgnfrtwrh figmra 
agtgaacatgcagacgtcgaaatccgcgaagtagcggtaggatgtttaagaaagctgcag 

601 + + + + + + 660 

se hadveirevavgclrklq 
gtagcagcgccaactgttttcggtgattttgagattgaaactttggcagacggatcgcaa 

661 4- + + + - + , 4- 720 

vaaptvfgdfeietladgsq 
atggcaacaagcccgtatgtcatggacttttaa 

721 + + + .753 

MATS PYVMDF* 



' so 

ATCC 13033 V 
N 1 3 C 
ATCC 2L529 C 

Consensus 11ALWQKYGG SSLESAERIR HVA2RIVATK KAGNDVWVX S-v.GDTTDEL 

51 100 

ATCC 13032 
N13 

ATCC 21529 

Consensus LELAAAVNPV PPAREMDMLL TAG3RXSNAL VAMAIESLGA EAQSFTG5QA 
101 X50 

ATCC 13032 
M13 

ATCC 2X529 

Consensus CVLTTERHGN ARXVDVTPGR VREALDEGKT CIVAGFQGVN KETRDVTTLG 
1S1 200 

ATCC 13032 
N13 

ATCC 21529 

Consensus RGGSDTTAVA IiAAAtiNADVC EIYS0VDGVY TADPRIVPNA QKLEKLSFEE 
201 250 

ATCC 13032 
N13 

ATCC 21529 

Consensus MUELAAVGSK IIA/LRSVEYA RAFSVPLRV?, S5YSNDPGTL lAOSM^DIPV 
251 ' 300 

ATCC 13032 
N13 

ATCC 21529 

Consensus EEAVI/TGVAT DKSEAKVTVt/ GISDKPGEAA KVFRALADAE IKIDttVLQKV 

301 % 350 

ATCC 13032 S G 

M13 A ' D 

ATCC 21525 A G 

Consensus SSVEDGTTDI TFTCPRADGR RAJ'I ILKKL-2 V^GNWTNVLY D^VGHVSLV 

3 51 ~ <r *'~ 400 

ATCC 13032 t 
N13 T 
ATCC 21529 I 

Consensus GAGMKSHPGV TAEFMEALRD VNVMtELIST SSIRISVtilR EDDLOAAARA 

401 421 

ATCC 13032 

ATCC 21529 

Consensus LKEQFQLGGE DEAWYACTG a 




Aj^CXXKHXjTGOAGCCGAC^TTC^ 

GCCAGTT<^TXK3ATTGGCTGCCGA^ 

GOT<K^GTGCTITrcaCCriX3GG<^ 

AATAGTGC^TGGGCA<^TCaATGCTOC^ 

CAGCGGATGTTrrCrTCCGC^^ 

CAAG AACTGCTACTAC C'l' ATTGTCGAACGQGGCATrACGG(nXXlAAGGAC U l l 'A'l O'l'A'A'l CTGGGTC A 

GTTACCCC*lAAAAGCATAT^ 

GTITXjTATTCTGTGCGACGGGTGTACCTCGGCrAG 




4£ 






i 




t»«rHL GbrfE* 





Bolt 





Swu- 



J- 





■ * _ J 





1/ 





f 





SjteT 



fnuFT 



P<T<?r DMA 
ir 




6^ "JET 
<skcr 



CUT 




£r5 






ft J) * * <- 



— - — N<:ta 



# 



1 GTGGCCGAAC AAGTTAAATT GAGCGTCGAG TTGATACCGT GCAGTTCTTT 

SI TACTCCACCC gctgatgttg agtggtcaac tgatgttgag ggcgcggaag 

10 x cactcgtcga gtttgcgggt cctgcctgct acgaaacttt tgataagccg 

151 AACCCTCGAA CTGCTTCCAA TGCTGCGTAT CTCCGCCACA TCAtCGAAGT 

201 GGGGCACACT GCTTTGCTTG AGCATGCCAA TGCCACGATG TATATCCGAG 

251 GCATTTCTCG GTCCGCGACC CATGAATTGG TCCGACACCG CCATTTTTCC 

301 TtCTCTCAAC TGTCTCAGCG TTTCGTGCAC AGCGGAGAAT CGGAAGTAGT 

351 GGTGCCCACT CTCAT- 



# 

-Sec?. t°° : fl cc^J OEF-2. 

CTGGCCGAACAAGTTAAATTGAGCGTGCAGTTGATftGCGTGCAGTTCTTTTACTCCACCC 
1 , -e + + < — . — + 6Q 

fAAEQVKLSVELI/-. CSSFT?p 



GCTGATGTTGAGTGGTCAACTCATGTTGAGGGCGCGOAAGCACTCGTCGAGTTTGCGGGT 



-«■ 120 



ADVEMSTDVEGAEALVEFAG 



CGTGCCTGCTACGAAACTTTTGATAAGCCGAACCCTCGAACTGCTTCCAATGCTGCGTAT 
•121 + + + 4- ~+ + 1Q0 

RACY ETFDKPN P R T A S N A A V 

CT<5CGCCACATCATGGAAGTGGGGCACACTGCTTTGCTTGAGCATGCCAATGCCACGATG 
18X + < + + + + . + 240 

LRHIMEVGHTAI^LEHANATM 

TATATCCGAGGCAT'TTCTCGGTCCGCGACCCATGAATTGGTCCGACACCGCCATTTTTCC 
241 + ~ + + + -r— — + —4- 300 

V I R G I S RSATH ELV RH RH FS 

TTCTCTCAACTGTCTCAGCGTTTCGTGCACAGCGGAGAATCGGAAGTAGTGGTGCCCACT 
301 + - 4- * 4- + + 360 

FSQLSQRFVHSGESEVVVPT 
V . 
CTCAT 

361 



^>ie*<. -*-t> J- 10 - 2.o 



atgggtacmttgaaaamtcaatcaacttcccgc^ 
cgccaagaagacggcgttgtcaccgtcgc^ 

TACGGAAjCCCCACTGTTCai'AGTCG^ 

GCTACCGCATTCGGTGCACCAGGCAATGTGCACrACGGATCCAA^ 

ACCATTGCACGTTGGGfcTCATGAA^ 

CTG(*K^a?TGCCCTGGCCGCa?OT^ 

AkACX^GO^GAGTTCCT^GC^ 

TCCGCGC^jGGAATTGGAACTGCTG<^^ 

CACGAAGACCAGAAGTTCteGATTCTC 
QCAGCCAACAATGCAGAGAACTTGAACOT(^TTQ^ 

ATCCACAtSCG^CTAGGTGTCGCCCTTCCTG^ 

GCCT^CACTGCAGATGAGGAACGACTCAAGGTCGCIAGAAGTC^ / 




y 



DIAMHT0P1HEIATE DECARBOXYLASE C 1 ^* ft ) ^SCt Xf» I 2.1 



